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Peak Structural Response to Nonstationary Random Excitations 


A Study was conducted to establish analytical 
expressions for the response of structures to severe 
random nohstationary (transient) excitations. Im- 
pact loading on the landing gears and gust loading 
of an aircraft are typical examples of the excitations 
considered. Because of the relative severity of these 
excitations, the prediction of fatigue and maximum 
response characteristics is an important part 
of the task of structural analysis and design. 

The study established the distribution function of 
peak response values, based on a frequency inter- 
pretation. The distribution can be approximated by 
the Weibull distribution with the aid of the Monte 
(iarlo technique based on simulated peak values. 
By this means, simplified expressions for the 
expected fatigue damage and the asymptotic dis- 
tribution function of the maximum peak response 
of structures were derived. Applications of these 
simplified expressions are demonstrated by numerical 
examples in the report of the study. 


Note: 

Requests for further information may be directed 
to: 

Technology Utilization Officer 
NASA Pasadena Office 
4800 Oak Grove Drive 
Pasadena, California 91 103 
Reference: B71-10188 

Patent status: 

Inquiries about obtaining rights for the commercial 
use of this invention may be made to: 

Patent Counsel 
Mail Code 1 
NASA Pasadena Office 
4800 Oak Grove Drive 
Pasadena, California 91 103 

Source: M. Shinozuka and J.-N. Yang of 

Caltech/JPL 
under contract to 
NASA Pasadena Office 
(NPO-11617) 


Category 06 


This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United Slates 
Government nor any person acting on behalf of the United States 


Government assumes any liability resulting from the use of the 
information contained in this document, or warrants that such use 
will be free from privately owned rights. 


